Synthetic and spectroscopic aspects of boron complexes of some biologically potent azomethines having nitrogen-oxygen and nitrogen-sulphur donor systems have been carried out. The azomethines were prepared by the condensation of carbonyl compound, l-(2-furanyl)ethanone with semicarbazide hydrochloride, thiosemicarbazide, and 2-mercaptoaniline. The resulting coloured solids are monomers and non-electrolytes. These have been characterized by elemental analysis, molecular weight determinations and spectral studies including IR, 'H NMR, Π Β NMR and l3 C NMR. Based on spectral data tri-coordinated boron in the starting materials and tetra-coordinated in the resulting complexes have been confirmed. The azomethines and their boron complexes have been screened for their antifungal and antibacterial properties. It is evident that though the azomethines alone were quite toxic but their activity increased after complexation
INTRODUCTION
The boron compounds, particularly those with a boron-nitrogen bond find a wide range of applications in different fields. A considerable interest in the studies of compounds containing intramolecular B-N coordination is due to the remarkable degree of hydrolytic and oxidative stability 1 . Anhydrides of amino acids and boronic acid similarly possess a high degree of hydrolytic stability 2 . Recently, the chemistry of boronic 3 " 4 and borinic 5 " 6 esters of amino acids has captured much attention as these find applications in boron neutron capture therapy. Boron nitride possesses an extraordinary thermal stability and is used as a grinding or polishing material in place of diamond 7 " 8 . Azomethines too have especially attracted the scientists due to their pharmacological 9 "" activities and their capacity to form complexes with metals, metalloids and nonmetals. Aryl boronate esters of erythronolide B, a macrocyclic compound having a 1,3-diol grouping have been patented as antisclustomiasis drugs 12 . In view of this it was considered of interest to synthesize complexes of boron with biologically important azomethines. The results of these investigations are discussed in the present paper. The azomethines used during these investigations are:
RESULTS AND DISCUSSION
The equimolar reactions of 2-isopropoxy-4-methyl-l,3,2-dioxaborolane Β^3Η 6 0 2 ) (OPr 1 ) and 2-isopropoxy-4-methyl-l,3,2-dioxaborinane BCGtHgO^XOPr') with 2-{l-(2-furanyl)ethylydene}hydrazine carboxamide, 2-{l-(2-furanyl)ethylydene}hydrazine carbothiamide and 2-{l-(2-furanyl)ethylydene}amino}benzothiazoline can be represented by the following equations.
where, L n H represents the azomethines molecule and η = 1 to 3
The complexes are coloured solids and are soluble in dimethyl sulphoxide and dimethyl formamide. The purity of the compounds has been checked by TLC on silica -gel G using anhydrous methanol as solvent. The low molar conductance values (10-14 ohm" 1 cm 2 mol* 1 ) reveal the non-electrolytic nature of the synthesized complexes. The complexes are monomeric in nature as indicated by the molecular weight determinations.
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IR Spectra
In the IR spectra of the azomethines, broad and strong bands in the region 3250-3100 cm" 1 due to υΝΗ vibrations disappear in the spectra of corresponding complexes, indicating the deprotonation of this group on complexation. Sharp and strong bands in the region 1610 -1590 cm" 1 can be ascribed to the stretching mode of >C=N group, (in L,H and L 2 H). The shifting of these bands towards the higher frequency region (~15cm"') due to an increase in the bond order is the result of (B<-N) bond formation. The absence of v(SH) at 2600-2500 cm" 1 and v(C=N) at -1600 cm' 1 is a strong evidence for a ring structure 13 in the spectra of benzothiazoline (L 3 H). However, the spectra of the corresponding complexes show bands due to >C=N group in the region 1610 cm" 1 indicating the complexes to be Schiff base derivatives. Strong band at 1650 cm"' in azomethine (L,H) due to v(C=0) disappears in the respective complexes indicating the formation of C-O-M type of bonding. Similarly a strong band at 1048 cm" in the azomethine (L 2 H) due to v(C=S) also disappears in the spectra of corresponding complexes indicating the coordination of the azomethine through the thiosulphur. The bands in the region 3450-3370 cm" 1 are attributed to asymmetric and symmetric streching modes of the NH 2 group (LjH and L 2 H). These remain at nearly the same position in the spectra of the complexes indicating the non-involvement of this group on complexation. The new bands at 1565-1535 cm" 1 and at 780-760 cm"' in the spectra of the complexes are due to v(B<-N) 14 and v(B-S) 15 vibrations, respectively. 'H NMR Spectra *H NMR spectra of the azomethines and the complexes have been recorded in DMSO -de (Table I ). The disappearance of the NH proton resonance of the azomethines in the corresponding complexes provide evidence for the complexation through this functional group. In the spectra of the complexes, the downfield shift in the position of the CH 3 resonance indicates the coordination of the azomethine nitrogen to the central boron atom. The aromatic proton resonance of the azomethines are also observed at a slightly downfieldshifted position in the case of the corresponding boron derivatives. 
BIOCIDAL ACTIVITY
The free azomethines and their boron heterochelates were tested against some fungi and bacteria to study their growth inhibitor potential towards the test organisms. The results are given in Tables III and IV . It was important to note that the boron heterochelates show more inhibitory effects then the parent azomethines. The enhanced activities of the complexes compared to free azomethines can be ascribed to the increased lipophilic nature of these complexes arising due to chelation 16 . The pathogens secreting various enzymes which are involved in the breakdown of activities appear to be especially susceptible to inactivation by the ion of the complexes. The complexes facilitate their diffusion through the lipid layer of spore membrane to the site of action and ultimately killing them by combining with -SH group of certain cell enzymes. According to Lawrence et al 17 the biocidal properties of complexes against various microorganisms depend on the impermeability of the cell. 
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EXPERIMENTAL
The reactions were carried out in glass apparatus fitted with interchangable joints. Extreme precautions were taken to exclude moisture throughout the experiment using drying tubes. All the chemicals were dried and distilled before use and the reactions were carried out in a ratio head fitted with a condenser. The azomethines and starting materials were prepared by the standard methods 18 and all the manipulations were carried out under anhydrous conditions.
Synthesis of Boron Complexes
The boron complexes were prepared by taking monoisopropoxyborane (0.60 -0.65 g) and the respective azomethines (0.80 -0.90 g) in appropriate stoichiometric ratios in dry benzene (60 ml.). The resulting mixture was boiled under reflux for 8-10 h to complete the reaction. The excess of the solvent was removed and the complexes were dried for 3-4 h in vacuo. The complexes were purified by recrystallization in a 1:1 MeOH/C 6 H 6 solution. The physical properties and analytical data of azomethines and complexes have been recorded in Tables V and VI. 
Prepration of Azomethines
The azomethines were prepared by the condensation of l-(2-furanyl)ethanone with semicarbazide hydrochloride, thiosemicarbazide or 2-mercaptoaniline in equimoler ratio in absolute alcohol. They were further purified by recrystallization in the same solvent.
Analytical Methods and Physical Measurements
Boron (III) was estimated volumetrically as boric acid 19 . Carbon and hydrogen analyses were performed at the Microanalytical Laboratory of the Department. Nitrogen and sulfur 20 were estimated by Kjeldahl's and Messenger's methods, respectively. The molecular weights were determined by the Rast Camphor method. IR spectra were recorded in the range 4000 -200 cm" with the help of FTIR Spectrophotometer, Model Magna IR 550 in KBr. 'H NMR spectra were recorded in DMSO -d 6 . 13 C NMR spectra were recorded in distil DMSO using TMS as the standard. "B spectra were scanned on a Bruker WH 90 Spectrometer operating at 64.21 MHz at 31°C using BF 3 Et 2 0 as an external standard. 
